Telomere shortening and oxidative stress in aged macrophages results in impaired STAT5a phosphorylation.
Macrophages are an essential component of both innate and adaptive immunity, and altered function of these cells with aging may play a key role in immunosenescence. To determine the effect of aging on macrophages, we produced bone marrow-derived macrophages in vitro. In these conditions, we analyzed the effect of aging on macrophages without the influence of other cell types that may be affected by aging. We showed that telomeres shorten with age in macrophages leading to a decreased GM-CSF but not M-CSF-dependent proliferation of these cells as a result of decreased phosphorylation of STAT5a. Macrophages from aged mice showed increased susceptibility to oxidants and an accumulation of intracellular reactive oxygen species. In these macrophages STAT5a oxidation was reduced, which led to the decreased phosphorylation observed. Interestingly, the same cellular defects were found in macrophages from telomerase knockout (Terc(-/-)) mice suggesting that telomere loss is the cause for the enhanced oxidative stress, the reduced Stat5a oxidation and phosphorylation and, ultimately, for the impaired GM-CSF-dependent macrophage proliferation.